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Abstract 

The ability to activate the serum complement cascade is a major determinant as to whether a 
nanoparticle used as a drug or drug-carrier will evoke immunotoxicity. Recently, an in vitro assay 
for nanoparticle-induced complement activation was developed by G Lanza et al (Pham et al, 
Nanomed. 10, 651-60, 2014). This Nanotechnology CORES research project is part of an FDA 
program to beta-test this assay for general use in nanotoxicology research, we have evaluated 
the assay using a spectrum of coated gold nanoparticles and compared the response of human 
serum with that of cynomolgus monkey, beagle dog and Sprague-Dawley rat serum. The assay 
measures residual complement activity in a serum sample by titrating the serum with 
hemolysin-sensitized sheep erythrocytes and determining the level of hemolysis. The serum 
samples are pre-exposed to nanoparticles so that the degree of nanoparticle-dependent 
complement depletion can be determined. The positive control in the assay was coated 
perflurooctylbromide (PFOB) nanoemulsions (Lanza et al., 2014). The assay provided 
quantitative and reproducible results with commercially available cryopreserved human and 
animal serum and with both commercially available and freshly prepared sensitized 
erythrocytes. Results with PFOB emulsions were correspondent to published data. Species 
differences were observed in complement activating potential of gold nanoparticles. Human and 
monkey serum was more sensitive to complement activation than that of dog and rat. In certain 
cases, particles that activated complement also aggregated in ionic buffers. The data suggests 
that in vitro species comparisons should be performed prior to designing animal studies to 
evaluate nanoparticle immunotoxicity. Further work is being conducted to develop a high 
throughput version of the assay and to develop other ELISA-based assays that can be used to 
detect complement activation in plasma from experimental animals exposed in vivo. 

 


